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[57] ABSTRACT

A method and apparatus for intensifying contrast dur-
ing the recording of masters in electronic image pro-
cessing wherein a master is scanned opto-electronically
and an 1mage signal 1s produced as well as two unsharp

masking signals by scanning a first unsharp masking
arca and an enlarged second unsharp masking area

around the current image point. Differential signals are
generated from the image signal and each of the two
unsharp masking signals and the two differential signals
thus formed are mixed together in a selected ratio. The
mixed signal is divided into positive and negative cor-
rection components which can be differently amplified
and after comparison to threshold signals are combined
to form a correction signal which has an effective width
which depends on the mixing ratio. The mixing ratio
may for example, be dependent on the gradient and/or
the contrast of a master contour. The correction signal
thus formed 1s then superimposed on the image signal so
as to provide contrasted intensification and the contrast
enhancement can be matched to the properties of the
master by controlling the effective width of the correc-
tion signal.

19 Claims, 10 Drawing Figures
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1

METHOD AND APPARATUS FOR INTENSIFYING
CONTRAST IN PRINTING FORMATS

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates in general to electronic produc-
tion of printing forms and in particular to the reproduc-
tion by engraving devices and scanners and particularly
relates to a method and apparatus for intensifying con-
trast during the reproduction of masters.

2. Description of the Prior Art

In electronic printing form production using engrav-
ing devices and scanners, the masters to be produced
are scanned point-by-point and lhine-by-line with opto-
electronic scanning means and the image signal thus
obtained is corrected according to the requirements of
the reproduction process. The corrected image signal
controls a recording element which rerecords the mas-
ter on a recording medium.

Generally, the masters to be reproduced are a combi-
nation of continuous-tone images and written charac-
ters or line elements of graphic representations. Both
continuous-tone images as well as written characters or
line elements have contours which make reproduction
difficuit.

The contrast at contours particularly in fine details is
already reproduced in the photographic production of a
film master as compared to the original causing reduc-
tion due to the unsharpness in the film layers as well as
due to enlargement or transfer copying. Also, the reso-
lution of the opto-electronic scanning element is limited
due to scattered light and due to the unsharpness of the
scanning lens such that further reduction of contrast
appears at contours during reproduction and the human
eye mterprets this as a lack of sharpness.
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Thus, 1t is necessary to regain the reduced contrast

or, respectively, the reduced image sharpness in the
printing form production or of even increasing it rela-
tive to the original for editorial reasons.

For purposes of intensifying contrast or respectively,

sharpness by electronic unsharp masking technique, it is
already known from U.S. Pat. No. 2,691,696 to scan the

surround field called unsharp masking area of the cur-
rent 1mage point with a correspondingly larger unsharp
masking diaphragm in addition to scanning the current
image point with an image point diaphragm so as to
form a differential signal from the unsharp masking
signal and the image signal and to superimpose it to a
selectable amount on the image signal as a correction
signal for intensifying contrast. This method which
corresponds to unsharp masking in photographic repro-
~duction technology results in an improvement of the
~ detail contrast or, respectively, of the image sharpness
at a contour or outline since a dark image change and a
light image change in the direct proximity of a disconti-
nuity of tonal value or, respectively, recorded darker
and brighter than they are at some distance from the
discontinuity in tonal value.

In this prior art known solution, the amplitude of the
correction signal depends only on the amplitude of the
tonal value or, respectively, the image signal disconti-
nuity so that hard contours of line elements and written
characters where great skips in tonal value occurs are
normally overemphasized, but soft contours such as in
continuous-tone images which have small skips of tonal
value are only slightly corrected in such system.
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In practice, however, it 1s a matter of particularly
importance to boost the detail contrast at soft contours
In continuous-tone images since written characters and
line elements are more sharply reproduced anyway. So
as to be able to achieve the desired effect in continuous-
tone 1mages it requires that the available corrections
signal be superimposed on the image signal at full
strength or full value in this prior art method. In this
case, however, hard contours arise, for example, at
highlights and at white edges or margins which is dis-
ruptive around the black written characters and these
are particularly noticeable when, for example, black
print 1s placed in a gray scale.

In practice, also, it would be desirable to obtain a
contrast boost at soft contours or continuous-tone im-
ages having a high effective width of the correction
signal but in contrast to undertake a contrast boost with
a small effective width of the correction signal at hard
contours of line elements and written characters such
that the disruptive edges and margins would be consid-
erably reduced.

In the prior art method, the effective width of the
correction signal or, respectively, the width of the
image signal intensification is rigidly prescribed by the
diameter of the unsharp masking diagram utilized and
can only be altered by changing the size of the diagram.

The prior art method therefore has the disadvantage
that the contrast boost can be optimized in amplitude
and the effective width of the correction signal only for
continuous-tone regions or for line regions of the master
and not for both.

It has been proposed to improve the known method
by distorting amplitude limitation or by means of an
asymmetrical treatment of the correction signal as well
as by influencing the correction signal as a function of a
switch mask as described in German LP No. 949443,
German LP No. 1039842 or German LP No. 2226990,
but difficulties continue in that disruptive edges or mar-
gins still occur and this is undesirable.

SUMMARY OF THE INVENTION

‘The present invention relates to a method and appara-
tus for rerecording masters which allows optimum con-

trast boost or, respectively, sharpness intensification can
be achieved both at contours for continuous-tone im-
ages as well as for written characters or line elements.
In the invention, a master 1s scanned and an image signal
is obtained and then two separate unsharp masking
signals are obtained which are produced by using dia-
phragms of different shapes. The image signal is com-
bined with each of the unsharp masking signals and
supplied to a mixer stage wherein a first combined sig-
nal 1s produced after which a second combined signal is
produced by obtaining negative and positive signals and
then recombining them and controlling the signals with
variable gain amplifiers in which the gain is controlled
by function generators. The recombined signals are
then combined with the image signal and supplied to a
recording apparatus which produces the recorded sig-
nal.

Other objects, features and advantages of the inven-
tion will be readily apparent from the following de-
scription of certain preferred embodiments thereof
taken in conjunction with the accompanying drawings
although variations and modifications may be effected
without departing from the spirit and scope of the novel
concepts of the disclosure and in which:
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 i1s a block diagram of the image reproduction
device of the invention;

FIG. 2 illustrates surround field regions;

FIGS. 3A through 3F comprise graphs illustrating
signal curves;

FIG. 4 comprises a graph illustrating signal curves
for defining the invention; and

FIG. 5 illustrates signal curves for describing the
mvention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 1 ilustrates in block form the apparatus for
reproducing images with a correction stage for contrast
intensification.

As shown, mounted on a shait 4 1s a scanning drum 1
upon which a master 8 can be mounted. The master 8
may include continuous-tone images, written characters
and line elements. The master 8 is opto-electronically
scanned point-by-point and line-by-line by scanning

means 9 which moves back and forth 1n the direction of

the arrow 12 relative to the master 8 and the scanning
drum rotates so that the scanning means 9 will scan
different lines. The scanning light beam is modulated
with brightness information from the master 8 and
passes through a lens 11 into the scanning means 9 in
which an image signal Uy is produced. Also, produced
are a first unsharp masking signal U,; and a second
unsharp masking signal U,;. The scanning means 9
moves 1n the axial direction of shaft 4 back and forth

over the master 8 to scan it point-by-point and line-by-
line 1n the direction of the arrow 12.

In the sample embodiment, the scanning means 9 for
black and white masters includes a semi-reflective mir-
ror 13 mounted at 45° relative to the beam of the light
retlected from the master and the mirror 13 allows some
of the light to pass therethrough and reflects a portion
of the light comprising a first light bundle 15 out of the
scanning light beam 10. The first sub-bundle 15 im-
pinges upon an image point diaphragm 16. The compo-
nent of the first sub-bundle 15 which passes through the
opening of the image point diaphragm 16 impinges upon
an opto-electronic transducer 17 which converts it into
the image signal Up and supplies it to a conductive line

18. The image signal Up1s a measure of the brightness of

an elementary scanning area on the master 8 and is
referred to as an tmage point which has the size deter-
mined by the aperture of the image point diaphragm 16.

A second semi-reflective mirror 19 is mounted in the
path of the light beam which passes through the mirror
13 and 1t allows a portion of the light to pass there-
through and reflects a portion of the light into a partial
sub-bundle 20. The sub-bundle 20 impinges upon a first
unsharp masking diaphragm which has an aperture
larger than that of the image point diaphragm 16. The
component of the second sub-bundle 20 which passes
through the aperture of the first unsharp masking dia-
phragm 21 impinges upon a second opto-electronic
transducer 22 which converts the light into a first un-
sharp masking signal U, and supplies it to a line 23. The
first unsharp masking signal Uy is proportional to the
mean brightness of the first surround field region or
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unsharp masking area which is determined by the size of 65

the aperture of the first unsharp masking diaphragm 21

which is larger than the elementary scanning region.
The surround field region can also be referred to as an

4

image point region since it comprises a plurality of
image points surrounding the principle image point.

The scanning light which passes through the semi-
retlective mirror 19 passes through the aperture of a
second unsharp masking diaphragm 24 and impinges on
a third opto-electronic transducer 25 where it is con-
verted into a second unsharp masking signal U,z and is
supplied to a line 26. The aperture of the second un-
sharp masking diaphragm 24 is larger than that of the
first unsharp masking diaphragm 21 so that an even
larger second unsharp masking area or, respectively,
image point region is included around the instant image
point.

FIG. 2 illustrates the elementary scanning region 27
or image point and also illustrates the first unsharp
masking area 28 which is concentric with the elemen-
tary scanning region 27. Also, illustrated is the second
unsharp masking area 29 which is even larger than the
first unsharp masking area 28. In FIG. 2, the image
point and the first and second unsharp masking areas are
illustrated as quadratic shapes but it is to be realized that
they can also be circular or have any other desired
shape. A contour line 30 on the master (black/white
discontinuity) is also indicated and due to the relative
movement between the master and scanning means It
will be delineated in the X-direction.

FI1G. 3A comprises a curve illustrating the image
signal Up. FIG. 3B comprises a signal obtained at the
output of transducer 22 which is the first unsharp mask-
ing signal U,;. FIG. 3C illustrates the second unsharp
masking signal U,;. All of the signals illustrated are

tllustrated as a function of the distance X and as illus-
trated in FIG. 2, the contour line 30 moves across the
unsharp masking areas. Two 1image signal discontinuit-

1es (I; II) having different levels are illustrated with the
solid line and by broken line.

A correction stage 31 recetves the signals Uy, Uy, and
U,z and produces a correction signal Ug on its output
line 32. The correction signal Uy is superimposed on the
image signal Upin an adder 33 so as to boost the contrast
at contours, in other words, for steepening or intensify-
ing the tmage signal discontinuities. A resistor is in the
path of the image signal Uy and a potentiometer 34 is in
the signal path of the correction signal Uy so as to allow
the amplitude of the signal Ui to be controlled before
adding it with the image signal Up. The output of the
adder 33 comprises a steepened or intensified image
signal U*, which 1s supplied to a gradation stage 35
where it 13 modified by an amount which depends on
the reproduction process being used and it is then sup-
plied to a final amplifier 36 which has a variable gain
and can be controlled by a raster signal U,. The output
of the amplifier 36 is supplied to a recording element 37
which performs point-by-point and line-by-line record-
ing the master 8 on a recording medium 38 which is
mounted on the recording drum 3. The recording ele-
ment 37 moves in synchronism with the scanning means
9 but the mechanical drive for these members is not
illustrated since they are well known to those skilled in
the art. The recording element 37 moves in synchro-
nism to scan the recording medium on the recording
drum 3 and the drums 1, 2 and 3 are driven with a
driving means 6 which drives them in synchronism. The
drums 2 and 3 are connected by a shaft S and the drums
1 and 2 are connected by the shaft 4.

When the described image reproduction device is an
engraving device for producing rastered printing forms,
the recording element 37 is, for example, an electro-
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magnetic engraving element which has an engraving
stylus as the cutting tool for the raster points or it may
be an energy beam generator which has an energy beam
which forms the raster points by means of material
evaporation. When on the other hand, the scanner is for
producing rastered or unrastered printing forms, the

recording element may be a light source which is
brightness modulated by the image signal which ex-
poses photograph film matenal.

S0 as to produce the printing raster, a raster signal U,
1s supplied to line 39 to control and superimpose in the
final amplifier 36 the raster signal on the image signal
U#*,.

The correction stage 31 includes a pair of variable
gain differential amplifiers 40 and 41. The first differen-
tial amplifier receives the image signal U, on its plus
input and the first unsharp masking signal Uy on its
negative input. The differential amplifier 41 receives the
image signal Upon its pius input and the second unsharp
masking signal U,j on its negative input. The differen-
tial amplifier 40 produces and supplies on its output lead
42 a first differential signal Uy and the differential am-

plifier 41 supplies to its output iead 43 a second differen-
tial signal Uy, The signals Ug; and Ug; are formed

according to equation (1) and the weighting factors g;
and g» correspond to the amplification factors of the
difierential amplifiers 40 and 41.

Ug1=g1 (Up—Uu1)

Uz=g2 (Up— Uy2) (1)

FIG. 3D illustrates the signal Uy and FIG. 3E illus-
trates the signal Ug; wherein the curves shown in bro-
ken line illustrate the higher image signal discontinuit-
ies.
FI1G. 3F illustrates the superposition of the image
signal Up and differential signal Ug; or, respectively, Up
and Uy which occurs in the adder 33 for the purpose of
image steepening intensification for the assumed case
where the differential signals Uy and Ugy are not fur-
~ ther modified in the correction stage 31. It can be seen
from FIGS. 3D, 3E and 3F that the differential signals
Uy and Uy have different effective widths in the X-
direction because the two unsharp masking areas
around the current image point have different sizes such
that the effective widths of the differential signals Uy
and Uy 1n the selected sample embodiment are deter-
mined by the apertures of the two unsharp masking
diaphragms 21 and 24.

So as to produce a variable effective width for the
correction signal Uz which is imited by the effective
widths of the first and second unsharp masking areas,
the differential signals Ugz) and Ug; are combined in a
first mixer stage 44. The mixer stage 44 produces a
mixed signal U, on lead 45 which is formed according
to equation 2 as a function of a control signal S which
determines the mixing ratio which has standardized end
values of S=0 and S=1. The control signal S is sup-
plied on line 46 and the mixing ratio determines the
efiective width of the correction signal Uy.

Un=S8-Usn+(1-S)Us (2)

In the sample embodiment, the mixer stage consists of
a first multiplication means 47 which receives the con-
trol signal S on one input and the first differential signal
Ug1 on its second input and supplies its output to an
adder 49. A second multiplier 48 receives the second
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differential signal Ug from line 43 and a (1 —S) signal
which is received from the inverter 50 which is con-
nected to lead 46. The signal (1—S) is formed in the
inverter 50. These output signals of the multiplication
elements 47 and 48 are added in the adder 49 so as to
obtain the mixed signal U,, which is supplied to lead 45.

The control signals which varies between the final
values of S=0 and S=1 has a linear or an arbitrary
progression which, for example, can be generated from
the control signal S" in a distortion stage 51. When using
the final Iimiting values of the control signal S, either
the first differential signal Ug; which has small effective
width or the second differential signal Uz which has
high effective width appear at the output of the mixer
stage 44 as the mixed signal U,,. When an intermediate
value of the control signal S occurs, a value of the
mixed signal Uy, which corresponds to the mixing ratio
occurs and the width will vary between the limiting
value widths.

The mixer stage 44 can also function only as a
change-over when the control signal S’ is switched back
and forth between the end values of S=0 and S=1.

The control signal S’ 1s optionally produced by means
of mask scanning or by means of evaluating the con-
tours in the master.

When mask scanning is used, a control mask 52 is
scanned for producing the control signal S’ which is
supplied on line 53 from an opto-electronic scanning
element 54 which scans point-by-point and line-by-line
as well as synchronously and in registration with the
master 8 so that the scanner 54 moves in the direction of
the arrow 12 with the scanner 9 and the recording ele-
ment 37 1n a well known manner. For the simplest case,
the master regions to be corrected with the low effec-
tive width of the first differential signal Uy are con-
tained in the control mask 52 as white information and
the master regions to be corrected with high effective
width of the second differential signal Ug; are contained
as black information.

When scanning a black/white control mask, a control
signal 8’ changes discontinuously between the end val-
ues of S=0 and S=1 and the corresponding differential
signals Uy and Ugy are switched in the mixer stage 44.
In a modification, the control mask 52 contains addi-
tional gray scale information determining the mixing
ratio and intermediate values of the control signal S’ are
obtained by scanning such information. An alternate to
mask scanning 1s to provide the control signal S’ by
means of a mask memory.

For a control signal S’ produced by means of locating
and evaluating contours in the master, a contour evalua-
tion stage S5 1s provided and the state 55 receives the
image signal Up. The gradience or slopes for intensifica-
tton and/or the contrasts or density skips of the master
contours are identified in the contour evaluation stage
55 by evaluating the image signal Uy and the control
signal S’ 1s produced such that the identified gradient
and or contrast respectively determine the mixing ratio
of the differential signals Ug; and Uz and, thus, the
effective width of the correction signal Ui, For exam-
ple, a low effective width results with a steep contour
but in contrast a high effective width for the correction
signal Uz occurs when a flat contour exists. Alternately,
to gradient or contrast, the mixing ratio could be made
to depend on the upward or downward path of specific
hmiting densities. The switch illustrated allows the
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input to the distortion stage 51 to be obtained from lead
33 or from the contour evaluation stage 55.

FI1G. 4 comprises a plot of the differential signals Uy
and Uy as a function of five characteristic control sig-
nal values S and the scale has been enlarged relative to
the graphs of FIG. 3. The five values for S are S=1,
0.75, 0.5, 0.25 and 0. The solid line and broken line
curves are associated with the different image signal
discontmuities I and II identified in FIG. 3.

The mixing ratios of the differential signals Uy and
Uz are compiled in the following table for five charac-
teristic control signal values S.

Control Signal Mixing Proportions %

S Uagi Un

0 100 0
0.25 25 75
0.50 30 50
0.75 73 29
1.0 0 100

For the control signal value S=0, the curve of the
signal U,, corresponds to the first differential signal Ugy
which has the lower effective width illustrated in FIG.
3D. For the control signal value S=1, the curve of the
mixed signal U,, corresponds to the second differential
signal Uyz which has a higher effective width as illus-
trated in FIG. 3E. Various mixed signails U,, for exam-
ple, for the control signal having values of S=0.25;
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S=0.5 and S=0.75 lie between the limiting curves of 30

S=0 and S=1 as illustrated.
It can be observed from the graph that the mixed
signal U, can at first be available only with two differ-

ent effective widths, but, however various pulse shapes
deviating from a *‘triangular pulse shape” can be formed
by mixing the differential signals Uy and Ugz by select-

ing the pulse shapes by selection of the control signal
value S so as to produce signal by superposition
wherein the image signal has different effective widths.

For the purpose of producing true differing effective
widths for the correction signal Uy, the mixer stage 44
supplies an output to a threshold circuit 56, wherein the
mixed signal U,, is split into positive and negative cor-
rection components and these are each compared to a
positive or a negative threshold +U,;or — U, FIG. 4 is
a plot of the curve of the threshold signals +U; which
is indicated by dash-dot line 57.

The threshold circuit 56 consists of a first differential
amplitier 58 which receives the signal U,,; and which is
connected to a diode 59. A second differential amplifier
60 also receives the signal U,, and is connected to a
diode 61. The diodes 59 and 61 are poled in opposite
direction. The differential amplifiers 58 and 60 respec-
tively receive the mixed signal U,, and also the amplifier
58 receives a positive threshold signal + U from the
threshold generator 65 and the differential amplifier 60
receives a — U signal from the inverter 62 which re-
ceives the output of the threshold generator 65. As
illustrated in FIG. 4, the threshold signal U; is com-
posed of a variable constant voltage U’sshown by curve
63 and of a voltage U"”;=g3S and is indicated by curve
64 which 1s dependent on the control signal S. The
threshold signal Us;=U'; is for the condition of U =40
and Us=(U";+U") is for the condition where U,y =0.
The threshold signal Uy is obtained in threshold signal
generator 65 which receives a constant voltage U’ on
lines 67 from an adjustable potentiometer 66 across
which a suitable voltage is applied. The generator 65
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also receives the voltage U’ from line 69 which is de-
rived from control signal S after it has passed through
an amplifier 68 which has an amplification factor gs.

The correction components generated in the thresh-
old circuit 56 are selectively amplified in amplifiers 70
and 71 and are added to form the correction signal Uy in
the adder 72 which can be designed as a balance regula-
tor and which supplies an output of the correction sig-
nal Uz on line 32.

FIG. 5 comprises a plot of the correction signal Uy, It
can be observed that different effective widths aj
through as result as a function of the control signal
value S for a small image signal discontinuity (I) and b:
through bs for high image signal discontinuity (I1).

The amplifiers 70 and 71 allow the positive and nega-
tive correction components to be independently ad-
Justed so as to obtain symmetrical or asymmetrical con-
trast enhancement. For this purpose, the amplification
factors of the amplifiers 70 and 71 are controllable with
inputs 73 and 74 which can be manually adjusted by
potentiometers or by regulating signals.

It 1s expedient to vary the positive and negative com-
ponents as a function of the mean brightness of the
master upon elimination of the contours. For this pur-
pose, a signal R dependent on the mean brightness of
the master 1s generated from the image signal Uy in the
contour evaluation stage 55. In two differently set func-
tion generators 75 and 76, the signal R is converted into
two regulating signals R’ and R"” so as to control the
amplification factors of the two amplifiers 70 and 71.
The amplification factor of the amplifier 70 for the
positive correction component is constant. For exam-
ple, from “black” up to a specific gray scale value lying

in the proximity of ““white’ and decreases down to zero
from the gray scale value to “white”. The amplification

factor of the amplifier 71 for the negative correction
component increases from “black” to a gray scale value
lying 1n the proximity of “black’ and 1t is then constant
from this gray scale value up to “white”.

By means of the asymmetrical contrast enhancement
there 1s achieved as a function of the brightness that the
positive correction component for a contour lying close
“white” and the negative correction component for a
contour lying close to ““black” is respectively weakened
In comparison to the other correction component.

It 1s to be realized that the particular scanning means
11 for simultaneous unsharp masking area evaluation is
merely an example and the invention is not to be limited
thereby. In the optical structure, annulus-like mirrors
can also be employed in place of the semi-reflecting
mirrors with the aperture of the annulus-like mirrors in
the center of the mirror determining the elementary
scanning region or image point and the annulus surface
determining a unsharp masking area.

For the purpose of simultaneously acquiring the
image point environment, the scanning means 9 can also
be equipped with a photodiode array or with a photodi-
ode matrix. Another embodiment for the scanning
means may consist of a traditional scanning element
which generates only one image signal. The image sig-
nal values of a plurality of lines or line sections adjacent
to the currently scanned line can be intermediately
stored in line memories which follow the scanning ele-
ment. Also, the scanning element can be followed by a
so-called full image memory in which all image signal
values of a master are deposited. In both instances, the
unsharp masking signals are calculated from the stored




4,536,803

9

1mage signal values which fall in the unsharp masking
areas. Such unsharp masking areas calculations are dis-

closed for example in German LP No. 2137676. Of

course, a scanning means for color scanning can also be
employed instead of a scanning means for black/white
scanning.

Although the invention has been described with re-
spect to preferred embodiments, it is not to be so limited
as changes and modifications can be made theremn
which are within the full intended scope as defined by
the appended claims. |

I claim as my mvention:

1. A method for intensifying contrast during the re-
cording of masters, wherein a master is opto-electroni-
cally scanned image-point-by-image-point and line-by-
line 1n order to generate an image signal and a correc-
tion signal which 1s superimposed on the image signal
for intensifying contrast, comprising the steps of

(a) generating a first unsharp masking signal (U,1) by
means of identifying the mean brightness of a first
unsharp masking area (28) surrounding the respec-
tive image point on said master; |

(b) generating a second unsharp masking signal (U,3)
by means of identifying the mean brightness of a

-second unsharp masking area (29) surrounding said
respective image point and which is larger than
said first unsharp masking area (28);

(c) forming a first differential signal (Ug;) from the
immage signal (Up) and the first unsharp masking
signal (Uy1); - -

(d) forming a second differential signal (Ug) from the
image signal (Up) and the second unsharp masking
signal (Uy2); |

(e) mixing multiples of the first and second differen-
tial signals (Uyg1; Ugz) with each other in a select-
able ratio to obtain a mixed signal (U,;); and

(f) generating the correction signal (Ux) from said
mixed signal (U,,).

2. A method according to claim 1, comprising the
steps of comparing the mixed signal (U,,) to a threshold
signal (U;) to obtain the correction signal (Ug) which
has a variable effective width dependent on the mixing
ratio.

3. A method according to claim 2, wherein the mix-
ing ratio depends on the density gradients of a contour
in the scanned master.

4. A method according to claim 2, wherein the mix-
ing ratio 1s dependent on the contrast of the scanned
master. |

3. A method according to claim 2, wherein the mix-
Ing ratio is derived from information obtained by scan-
ning a control mask.

6. A method according to claim 1 comprising;:

(a) multiplying the first differential signal (Ug;) by a
control signal (S) which determines the mixing
ratio and multiplying the second differential signal
(Ug) by a signal (1—S) derived from the control
signal (S); and |

(b) adding the signals obtained by multiplying to
produce the mixed signal (U,,).

7. A method according to claim 1 comprising the

steps of:

(a) splitting the mixed signal (U,,) into positive and
negative correction components;

(b) comparing separately the positive and negative
correction components to corresponding positive
or negative threshold signals (Us); and
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(c) adding the positive and negative correction com-

ponents to obtain the correction signal (Ug).

8. A method according to claim 7, wherein the
threshold signal (Uy) has a constant value when the first
differential signal (Ug;) differs from zero and the thresh-
old signal rises from the constant value as a function of
the mixing ratio when the first differential signal (Ug) is
Zero.

9. A method according to claim 7 wherein the posi-
tive and negative correction components are differently
amplified for asymmetrical contrast enhancement.

10. A method according to claim 9, wherein the am-
plification depends on the mean brightness of the
scanned master.

11. A method according to claim 1 wherein the un-
sharp masking signals (U3, U,3) are generated by addi-
tionally scanning the master with unsharp masking dia-
phragms, whereby the diaphragm apertures respec-
tively determine the unsharp masking areas.

12. A method according to claim 1 comprising calcu-
lating the unsharp masking signals (U1, Uyz) from the
image signal values of the image points lying in the
respective unsharp masking areas.

13. Apparatus for intensifying contrast during the
recording of masters, consisting of a scanning means

having an opto-electronic transducer for producing an
image signal, a signal correction stage connected to the
output of the scanning means for generating a correc-
tion signal, and a superposition stage receiving the
image signal from said scanning means and said correc-
tion signal from the signal correction stage, comprising:

(a) a first signal source (22) in said scanning means (9)
for generating a first unsharp masking signal (Uy)
from the mean brightness of a first unsharp masking
area surrounding the scanned 1mage point;

(b) a second signal source (23) in said scanning means
(9) for generating a second unsharp masking signal
(Uy2) from the mean brightness of a second un-
sharp masking area surrounding the scanned image
point and said second unsharp masking area being
larger than the first unsharp masking area and said
signal correcting stage comprises,

(c) a first differential amplifier (40) forming a first
differential signal (Ug;) from the image signal (Up)
generated 1n said scanning means (9), and said first
unsharp masking signal (U,1) generated in the first
signal source (22).

(d) a second differential amplifier (41) forming a sec-
ond differential signal (Ug) from the image signal
(Up) generated in said scanning means (9) and the
second unsharp masking signal (U,3) generated in
said second signal source (23);

(e) a mixer stage (44) receiving and mixing the first
and second differential signals (Ug;, Ugn) from said
first and second differential amplifiers (40; 41) as a
function of a control signal (S) which determines
the mixing ratio, and

(f) a control signal generator (51; 52; 54; 55) con-
nected to the mixer stage (44).

14. Apparatus according to claim 13, comprising,

(a) a threshold circuit (56) connected to the output of
the mixer stage (44) for splitting the mixed signal
(Um) Into positive and negative correction compo-
nents and 1n order to compare these components to
threshold signals (Uy);

(b) an adder (70) connected to the output of the
threshold circuit (56) to produce the correction
components; and
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(c) a generator (62, 63, 66, 68) producing the thresh-
old signals (Us) and supplying them to said thresh-
old circuit (56).

15. Apparatus according to claim 14, comprising
amplifiers (70, 71) inserted in the signal paths of the
correction components at the outputs of said threshold
circuits (56), to independently amplify the correction
components.

16. Apparatus according to claim 14 wherein said
mixer stage (44) consists of the following components,

() a first multiplier (47) connected to the output of

the control signal generator (51, 52, 54, 55) and to
the output of the first differential amplifier (40);

(b) an inverter stage (50) connected to the output of

the control signal generator;

(c) a second multiplier (48) connected to the output of
said inverter stage (50) and to the output of the

second differential amplifier (41); and
(d) an adder (49) connected to the outputs of said first
and second multipliers (47, 48).
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17. Apparatus according to claim 14 wherein the
control signal generator is an evaluation circuit (55) for
contours in the master and receives the image signal
from said scanning means (9).

18. Apparatus according to claim 14 wherein the
control signal generator is a scanning means which
scans a control mask (52, 54).

19. Apparatus according to claim 13 wherein,

(a) the first signal source (22) contains a first unsharp
masking diaphragm (21) having an aperture which
determuines the first unsharp masking area and con-
tains an opto-electronic transducer (22) for produc-
ing the first unsharp masking signal (U,j); and

(b) the second signal source (25) contains a second
unsharp masking diaphragm (24) having an aper-
ture which determines the second unsharp masking
area and contains a further opto-electronic trans-
ducer (25) for producing the second unsharp mask-
ing signal (Uy2).
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